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(54) Method for operating an ion mobility spectrometer used to detect trace atmospheric 
impurities in gases 



(57) A method for eliminating interference when an- 
alyzing a test sample of a bulk inert gas in an ion mobility 
spectrometer is disclosed which includes the steps of 
providing an ionization source for the spectrometer to 
form ions of the bulk inert gas, mixing a reagent gas with 
the test sample prior to entry into the spectrometer to 
alter the nature of the ions formed by the bulk inert gas 



to shift the location of a bulk inert gas mobility peak such 
that a bulk inert gas mobility peak does not overlap with 
an impurity mobility peak of the ions of a trace impurity 
of interest, whereby bulk inert gas ions are quenched 
and a clusters of the reagent gas and the bulk gas are 
formed. Alternatively, the reagent gas may be mixed 
with the drift gas in the ion mobility spectrometer, rather 
than with the test sample. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to ion mobility s 
spectrometers. More particularly, the present invention 
is concerned with an improved, simple and low cost 
method for using an ion mobility spectrometer that sep- 
arates impurity ions by their mobilities. 
[0002] In the past, ion mobility has been used to de- 
tect trace impurities in bulk inert gases. However, due 
to the low resolution of the ion mobility spectrometer, the 
device suffers from interference from mobility peaks 
generated by the bulk inert gas itself. In addition, due to 
the limitations of charge transfer mechanism, an ion mo- 
bility spectrometer has not been successfully used to 
analyze trace impurities in bulk oxygen. 
[0003] Ion mobility spectrometry, as the name sug- 
gests, uses the separation of ions based on their mobil- 
ities. The separation occurs, in time, by allowing the ions 
to drift in a bath of gas, the drift gas, under the influence 
of a uniform electric field. The ions-interact with the mol- 
ecules of the drift gas, and this interaction is dependent 
on the mobility of the ions, the electric field, and the na- 
ture of the drift gas. The separation of the ions is some- 
what analogous to the separation of molecules in gas 
chromatography, and, therefore, ion mobility spectrom- 
etry is sometimes referred to as plasma chromatogra- 
phy. 

[0004] The prior art teaches that an ion mobility spec- 
trometer can be used to detect trace level impurities in 
air. For example, U.S. Patent No. 4,238,678 refers to 
the use of ion mobility spectrometer to detect the pres- 
ence of very small concentrations of vapors and gases 
in air or other gaseous backgrounds. In an ion mobility 
spectrometer, the interaction time for the ions to interact 
with the trace impurity atoms/molecules is relatively 
large. This leads to the formation of cluster ions. The 
mobilities of the different ions produced in the interaction 
region, are not necessarily very different. Moreover, the 
resolution of a typical ion mobility spectrometer is not 
very large. This leads to the situation where two or more 
trace impurities will produce ions with similar mobility. 
This can prevent the unambiguous detection of the trace 
level impurity of interest. 

[0005] It has long been recognized that water, which 
is omnipresent and which has a great propensity to form 
cluster ions, is one of the main interfering species. U.S. 
Patent No. 5,457,316 refers to the use of a hermetically 
sealed ion mobility spectrometer for the detection of 
trace gases. This patent recognizes the interference 
problems caused by the presence of water and teaches 
us the need for purifying the drift gas. The '316 patent 
also teaches purifying the sample gas and using the pu- 
rified sample gas as the drift gas. The '316 patent also 
teaches the use of a hermetically sealed ion mobility 
spectrometer so that the presence of water in the ion 
mobility spectrometer can be drastically reduced. The 



use of this invention dramatically reduces the interfer- 
ence problems due to water clusters. However, interfer- 
ing ions generated by other coexisting trace level impu- 
rities are still present. One example of such an interfer- 
ing ion is the nitrogen cluster ions N 3 + , N 5 + . In an ion 
mass spectrometer used to determine impurities in ni- 
trogen, the determination of trace levels of 0 2 will be 
hindered by the presence of these nitrogen cluster ions, 
since 0 2 + has the same mobility as these nitrogen clus- 
ter ions. 

[0006] U.S. Patent No. 4,551 ,624 refers to the use of 
a reagent gas to improve the specificity of an ion mass 
spectrometer, with the reagent gas chosen so that the 
electron affinity or proton affinity or acidity of the reagent 
gas is higher than that of the interfering species and low- 
er than of the trace impurity of interest. This method im- 
plicitly assumes that the proton affinity, electron affinity 
or acidity of the interfering species is less than that of 
the trace impurity of interest. 

[0007] U.S. Patent No. 5,095,206 refers to the use of 
sulfur dioxide dopant to overcome interference problem 
with the detection of acid gases in air. 
[0008] U.S. Patent No. 5,283,199 provides a method 
for using an ion mobility spectrometer where a control- 
led concentration of an amine such as methylamine is 
added to the air carrier gas stream. The amine sup- 
presses the chlorine peak, thereby improving the spe- 
cificity of the ion mobility spectrometer to chlorine diox- 
ide. 

[0009] Finally, U.S. Patent No. 3,621,239 generally 
provides methods of ion detection and separation by 
use of different species of reactants on a sample gas for 
producing predictable reactions. 
[001 0] It is principally desired to provide a method for 
improving the performance of an ion mobility spectrom- 
eter used to detect trace atmospheric impurities in gas- 
es. 

[0011] It is further desired to provide a method for im- 
proving the performance of an ion mobility spectrometer 
used to detect trace atmospheric impurities in gases that 
is relatively simple and low cost. 
[001 2] It is further desired to provide a method for im- 
proving the performance of an ion mobility spectrometer 
used to detect trace atmospheric impurities in bulk inert 
gases where interference from mobility peaks generat- 
ed by the bulk inert gas itself is minimized. 
[001 3] It is further desired to provide a method for im- 
proving the performance of an ion mobility spectrometer 
used to detect trace atmospheric impurities in bulk inert 
gases to analyze trace impurities in bulk oxygen. 
[0014] It is still further desired to provide a method for 
improving the performance of an ion mobility spectrom- 
eter used to detect trace atmospheric impurities in bulk 
inert gases where the method provides for the separa- 
tion of the mobility peaks due to interfering ions from the 
mobility peak due to the trace impurity of interest, so that 
the trace impurity of interest can be determined unam- 
biguously. 
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[0015] Finally, it is desired to provide a method for im- 
proving the performance of an ion mobility spectrometer 
used to detect trace atmospheric impurities in bulk inert 
gases where a reagent gas alters the nature of the ions 
formed by the bulk inert gas to shift the location of a bulk 
inert gas mobility peak such that the bulk inert gas mo- 
bility peak does not overlap with an impurity mobility 
peak of the ion of a trace impurity of interest, whereby 
bulk inert gas ions are quenched and a cluster of the 
reagent gas and the bulk gas is formed. 

BRIEF SUMMARY OF THE INVENTION 

[0016] The present invention is directed to a method 
for operating an ion mobility spectrometer that uses a 
bulk gas and a drift gas where the spectrometer includes 
an analyzer cell having an ionization region, an interac- 
tion region, and a drift region, where the ionization re- 
gion has an ionization source, and where the spectrom- 
eter also includes a shutter grid separating the interac- 
tion region and the drift region. The drift region has an 
ion current detector for detecting ions transiting the drift 
region and means for measuring the transit times 
through the drift region of ions generated in the ioniza- 
tion region and released into the drift region through the 
shutter grid. The method includes the steps of applying 
a drift gas stream to an inlet in the drift region, mixing a 
selected reagent gas with a bulk gas to create a doped 
bulk gas stream, applying the doped bulk gas stream to 
an inlet in the ionization region to carry a test sample of 
the doped bulk gas stream into the interaction region to 
form ions of the doped bulk inert gas. The process fur- 
ther includes measuring an ion current at the ion current 
detector at a time corresponding to the transit time 
through the drift region, of ions generated by the test 
sample in the interaction region. The reagent gas is se- 
lected to cause ions generated by the doped bulk gas 
stream in the interaction region to have transit times 
through the drift region different from the transit times 
through the drift region of ions generated by the test 
sample. The reagent gas is also selected for its capacity 
to alter the nature of the ions formed by the bulk inert 
gas to shift the location of a bulk inert gas mobility peak 
such that the bulk inert gas mobility peak does not over- 
lap with an impurity mobility peak of the ion of a trace 
impurity of interest, whereby bulk inert gas ions are 
quenched and a cluster of the reagent gas and the bulk 
gas is formed. 

[0017] One embodiment of the method for operating 
an ion mobility spectrometer includes providing the bulk 
inert gas as N 2 , where the trace impurity of interest is 
0 2 , and the reagent gas is Ar. Another embodiment in- 
cludes providing the bulk inert gas as 0 2 , where the 
trace impurity of interest as H 2 0, and the reagent gas 
is Ar and H 2 . 

[0018] Alternatively, rather than applying the reagent 
gas to the bulk gas stream, the reagent gas may be sup- 
plied as the drift gas in the ion mobility spectrometer. 



BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE 
DRAWINGS 

[0019] Figure 1 is a simplified front view of an analyzer 
s cell for an ion mobility spectrometer in accordance with 
one preferred embodiment of the present invention. 
[0020] Figure 2 is a graph of the mobility spectrum for 
the analysis of N 2 containing trace 0 2 and H 2 0 using 
purified N 2 as a drift gas, that does not use the process 
10 of the present invention. 

[0021 ] Figure 3 is a graph of the mobility spectrum for 
the analysis of purified nitrogen using Ar as a drift gas 
obtained in accordance with the process of the present 
invention. 

15 [0022] Figure 4 is a graph of the mobility spectrum for 
the analysis of purified nitrogen with 0.26 parts per bil- 
lion of added 0 2 using Ar as a drift gas, in accordance 
with the process of the present invention. 



[0023] The present invention facilitates the separation 
of the mobility peaks generated by a ion mobility spec- 
trometer due to interfering ions from the mobility peak 
due to the trace impurity of interest so that the trace im- 
purity of interest can be determined unambiguously. 
This objective can be accomplished in two ways in ac- 
cordance with the present invention. One embodiment 
is to add a reagent gas to the bulk inert gas which can 
form clusters with the interfering ions. The second em- 
bodiment is to select a drift gas that is different from the 
bulk inert gas being tested which can form clusters with 
the interfering ions. 

[0024] In the first embodiment, the invention consists 
of adding a reagent gas to the ionization source of the 
ion mobility spectrometer to avoid the interference prob- 
lems. The reagent gas can be chosen to tackle a specific 
interference problem, e.g., for the case of analyzing for 
trace 0 2 in bulk N 2 , the mobility peak of the nitrogen 
cluster ions overlap with the peak for the oxygen molec- 
ular ion. By the addition of up to a few percent Ar, the 
nitrogen cluster ions are quenched and an argon nitro- 
gen cluster ion is formed. The mobility of this peak is 
different than the mobility of the molecular ion of oxygen 
and these two mobility peaks do not overlap. 
[0025] Alternatively, in the second embodiment of the 
present invention, instead of using a reagent gas in the 
ionization region, a different drift gas can be used. Since 
mobilities depend upon the drift gas, the interfering mo- 
bility peaks can be separated if one uses a different drift 
gas. 

[0026] Referring now to the drawings, there is shown 
in figure 1 , a schematic of an analyzer cell 1 0 for an ion 
mobility spectrometer for use in accordance with one 
preferred embodiment of the process of the present in- 
vention. The analyzer cell 10 of the present invention 
preferably comprises a housing 1 2 having sample gas 
inlet port 1 4 to allow a sample gas to enter the cell 10, 
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a drift gas inlet port 16 to allow the drift gas to enter the 
cell 10, and a vent port 18 for allowing the sample gas 
and drift gas to exit the analyzer cell 10. Internal to the 
analyzer cell 10, there is preferably a current detector, 
preferably in the form of collector plate 20 and an ioni- 
zation source which preferably is a foil p emitter 22. The 
foil p emitter 22 generates ions from the sample gas. 
[0027] The housing 12 is divided into an ionization re- 
gion 23, an interaction region 24 and a drift region 26. 
The interaction region 24 and the drift region 26 are sep- 
arated by a shutter or wire grid 28, as known in the art. 
The interaction region 24 may be, for example, about 5 
cm long, while the drift region 26 may be, for example, 
about 7 cm long. There is a field gradient in the drift re- 
gion 26 to accelerate the ions toward the collector plate 
20 and then out the outlet port 1 6. The ionization region 
23 has a p emitter 22 which preferably is a radioactive 
foil of Ni 63 that emits approximately 67 keV electrons 
and has a strength of 1 milli Curie. Additionally, it is pref- 
erable that the collector plate 20 is connected to an am- 
plifier 30 which is used to detect a current striking the 
collector plate 20. 

[0028] As indicated above, the electrons from the ra- 
dioactive decay of the Ni 63 emitter 22 ionize the sample 
gas molecules. Under the influence of a uniform electric 
field, the ions move toward a drift region 26 in the cell 
1 0. At atmospheric pressure, the mean free path is very 
small and, consequently, ion molecule reactions can 
rapidly occur. A counter current flow of gas, the drift gas, 
is maintained in the drift region 26. A purified sample 
gas is typically used as this drift gas. 
[0029] In operation, the shutter grid 28 is periodically 
opened and an ion cloud is allowed to enter the drift re- 
gion 26 of the spectrometer analyzer cell 1 0. The ion 
cloud moves in the drift region 26 under the influence of 
an electric field. The ions will be separated into different 
groupings, depending upon their mobilities. As each 
separated ion grouping arrives at the collector plate 20 
at the end of the drift region 26, an electrical pulse will 
be detected by a detection circuit (not shown). A mul- 
tichannel analyzer is typically used to average spectra 
from multiple openings of the electric shutter 28 to pro- 
duce an ion mobility spectrum. 
[0030] The mobility of an ion, \i, is defined as the av- 
erage velocity, v d , attained by the ion underthe influence 
of a unit electric field, while interacting with molecules 
present in the ambient atmosphere, or 

V^jiE or u. = VJE with units of cm 2 /volt-sec. 
[0031] In the weak field approximation, which is typi- 
cally the case for an ion mobility spectrometer, the mo- 
bility is related to the diffusion coefficient via the Nernst- 
Townsend relationship, 

u. = |£, where e is the ion charge, D is the diffusion co- 
efficient, k is the Boltzmann constant, and T is the gas 
temperature. 

[0032] In addition to diffusion and the electric field, the 
motion of the ions in the drift region 26 is also affected 
by the electrostatic interactions between the ions and 



the drift gas molecules. An ion can interact with the elec- 
tron cloud surrounding the drift gas molecules, thereby 
polarizing it and inducing a dipole moment. The ion can 
interact with this ion-induced dipole moment. In addition, 
5 molecules having permanent dipole or quadrupole mo- 
ments will also interact with the drifting ion. It is impor- 
tant to realize that the mobility will depend upon not only 
the mass of the ion but also the charge distribution and 
the nature of the drift gas. 
10 [0033] The mobility of an ion, u., depends not only on 
the mass of the ion and the charge distribution, but also 
on the interaction of the ion with the drift gas. These in- 
teractions depend upon the interaction between the ion 
and the ion induced dipole moment in the drift gas. Thus, 
the mobility will change when the drift gas is changed. 
Moreover, the change in mobilities will be different for 
different ions. By the proper choice of drift gas, it will be 
possible to separate the mobility peaks from the inter- 
fering ion and the ion due to the trace impurity of interest. 
[0034] If the interfering ion is the result of cluster re- 
actions in the ionization source, by adding an appropri- 
ate reagent gas, it is possible to change the nature of 
the cluster ion, thereby changing its mobility. This has 
the effect of shifting the interfering ion mobility peak so 
that the mobility peak due to the ion produced by the 
trace impurity of interest can be detected unambiguous- 
ly. 

[0035] As indicated above, while ion mobility spec- 
trometry is a very sensitive detection technique, often 
times the mobility peak of a trace impurity is masked by 
a large mobility peak arising from the matrix gas. Such 
is the case for the detection of trace 0 2 in N 2 . In accord- 
ance with the first embodiment of the present invention, 
a trace amount of Ar is added to the interaction region 
24 through the sample gas inlet port 14 (or alternately, 
as in the second embodiment, Ar may be used as a drift 
gas added through the drift gas inlet port 1 6), to analyze 
for impurities in the N 2 . The addition of Ar results in the 
formation of Ar.N 2 + clusters while quenching the nitro- 
gen ion clusters. This, in effect, shifts the mobility peaks 
arising from the matrix gas, N 2 , thereby allowing the ion 
mobility spectrometer to sensitively detect trace O z in 
N 2 . 

[0036] If one uses an ion mobility spectrometer to de- 
tect trace 0 2 in N 2 following the practice described in U. 
S. Patent No. 5,457,316, it can be observed that the mo- 
bility peak produced by 0 2 + is coincident with the mo- 
bility peak produced by nitrogen cluster ions. These 
cluster ions are produced in the ionization source of the 
ion mobility spectrometer since N 2 is the sample gas. 
Figure 2 shows the mobility spectrum of N 2 containing 
trace 0 2 and H 2 0 using purified nitrogen as a drift gas. 
As shown in figure 2, the mobility peak at 10.88 msec 
consists of N 3 + N 5 + and 0 2 + . The major contribution to 
this peak is from the nitrogen cluster ions since nitrogen 
is the bulk constituent in the sample. Thus, it would be 
very difficult to detect small changes in the trace 0 2 con- 
centration in the sample by monitoring changes in this 
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mobility peak. 

[0037] Figure 3 shows mobility spectra for a sample 
of purified nitrogen using Aras a drift gas. The different 
mobility peaks in this spectrum are identified in figure 3. 
The nitrogen cluster ion peak is drastically reduced with 
most of the ion intensity shifted to the Ar.N 2 cluster ion. 
The presence of a large cluster ion indicates that some 
of the drift gas is making it into the ionization region since 
the Ar n + clusters can only be formed in the ionization 
region. A similar quenching of nitrogen cluster peaks 
would occur if a small amount of Ar was added into the 
ionization region. 

[0038] Figure 4 shows the spectra of a sample of pu- 
rified nitrogen with 0.26 parts per billion of added 0 2 us- 
ing Ar as a drift gas. As can be seen in figure 4, the peak 
corresponding to 0 2 + is clearly distinguishable (in the 
absence of the nitrogen cluster peak). Thus, it is evident 
that the production of the Ar.N 2 cluster ion results in the 
unambiguous detection of trace levels of 0 2 in N 2 . 
[0039] The above examples show the use of a rea- 
gent gas (Ar in this case) to remove the interference of 
unwanted cluster ions to the unambiguous detection of 
trace level impurities(0 2 in N 2 in this case). Similar 
schemes can be used for detection of trace impurities 
in sample gases where the ion molecule reactions are 
unfavorable. 

[0040] In another example of the present invention, 
an ion mobility spectrometer can be used to detect trace 
H 2 0 in 0 2 . In spite of the low ionization cross section of 
0 2 , this can be accomplished since an 0 2 .(H 2 0) + cluster 
can easily form. However, other trace impurities cannot 
be detected due to the low ionization potential of 0 2 . 
Using the method of the present invention, this problem 
can be circumvented by adding Ar and H 2 to the sample 
gas inlet port 14 of the ion mobility spectrometer. The 
presence of H 2 will form ArH + . This ion will undergo pro- 
ton transfer reactions with the trace impurities in 0 2 , 
thereby aiding in their detection. Alternately, Ar and H 2 
can be added to the source of the ion mobility spectrom- 
eter and 0 2 can be used as a drift gas added through 
the drift gas inlet port 1 6 to accomplish the same results. 
[0041] In both these examples, protonated Ar (ArH + ) 
will be generated in the ionization region. This ion has 
a proton affinity that is less than that of the trace level 
impurities and will undergo reactions to produce proto- 
nated ions of the trace impurities. These impurities can 
be detected at their respective mobility peaks. 
[0042] In the present invention, a reagent gas is used 
to alter the nature of the ions formed by the bulk inert 
gas being analyzed. By altering the nature of the ions, 
the location of the mobility peak can be shifted so that 
it does not overlap with the mobility peak of the ion of 
the trace impurity of interest. 

[0043] Although illustrated and described herein with 
reference to specific embodiments, the present inven- 
tion nevertheless is not intended to be limited to the de- 
tails shown. Rather, various modifications may be made 
in the details within the scope and range of equivalents 



of the claims without departing from the spirit of the in- 
vention. 



5 Claims 

1 . A method for operating an ion mobility spectrometer 
that uses a bulk gas and a drift gas, said spectrom- 
eter comprising an analyzer cell having an ioniza- 

10 tion region, an interaction region, and a drift region, 
said ionization region having an ionization source, 
said spectrometer further comprising a shutter grid 
separating said interaction region and said drift re- 
gion, said drift region having an ion current detector 

15 for detecting ions transiting said drift region, and 
means for measuring transit times through said drift 
region of ions generated in said ionization region 
and released into said drift region through said shut- 
ter grid, said method comprising the steps of: 

20 

a) applying a drift gas stream to an inlet in said 
drift region; 

b) mixing a selected reagent gas with a bulk gas 
to create a doped bulk gas stream; 

25 c) applying said doped bulk gas stream to an 

inlet in said ionization region, to carry a test 
sample of said doped bulk gas stream into said 
interaction region to form ions of the doped bulk 
inert gas; 

30 d) measuring an ion current at said ion current 

detector, at a time corresponding to a transit 
time through said drift region, of ions generated 
by said test sample in said interaction region; 
and 

35 e) said reagent gas causing ions generated by 

said test sample in said interaction region to 
have transit times through said drift region dif- 
ferent from transit times through said drift re- 
gion of ions generated by a trace impurity of in- 

40 terest in said test sample, said reagent gas se- 

lected for its capacity to alter the nature of the 
ions formed by the bulk inert gas to shift the lo- 
cation of a bulk inert gas mobility peak such that 
the bulk inert gas mobility peak does not over- 

45 lap with an impurity mobility peak of the ions of 

the trace impurity of interest, whereby bulk inert 
gas ions are, quenched and a cluster of the re- 
agent gas and the bulk gas is formed. 

50 2. The method for operating an ion mobility spectrom- 
eter of claim 1 , wherein the bulk inert gas is N 2 , the 
trace impurity of interest is 0 2 , and the reagent gas 
is Ar. 

55 3. The method for operating an ion mobility spectrom- 
eter of claim 1 , wherein the bulk inert gas is 0 2 , the 
trace impurity of interest is H 2 0 and the reagent gas 
is Ar and H 2 . 
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A method for operating an ion mobility spectrometer 
that uses a bulk gas and a drift gas, said spectrom- 
eter comprising an analyzer cell having an ioniza- 
tion region, an interaction region, and a drift region, 
said ionization region having an ionization source, 5 
said spectrometer further comprising a shutter grid 
separating said interaction region and said drift re- 
gion, said drift region having an ion current detector 
for detecting ions transiting said drift region, and 
means for measuring transit times through said drift 10 
region of ions generated in said ionization region 
and released into said drift region through said shut- 
ter grid, said method comprising the steps of: 

a) selecting a reagent as a drift gas, said rea- '5 
gent selected to cause ions generated by a bulk 
gas stream in said interaction region to have 
transit times through said drift region different 
from transit times through said drift region of 
ions generated by a trace impurity of interest, 20 
said reagent gas selected for its capacity to al- 
ter the nature of the ions formed by the bulk in- 
ert gas to shift the location of a bulk inert gas 
mobility peak such that the bulk inert gas mo- 
bility peak does not overlap with an impurity 25 
mobility peak of the ions of trace impurity of in- 
terest; 

b) applying said bulk gas stream to an inlet in 
said ionization region, to carry a test sample of 
said bulk gas stream into said interaction re- 30 
gion; and 

c) applying said drift gas in a stream to an inlet 
in said drift region; and 

d) measuring an ion current at said ion current 
detector, at a time corresponding to a transit 35 
time through said drift region, of ions generated 

by said test sample in said interaction region, 
whereby bulk inert gas ions are quenched and 
a cluster of the reagent gas and the bulk gas is 
formed. 40 

The method for operating an ion mobility spectrom- 
eter of claim 4, wherein the bulk inert gas is N 2 , the 
trace impurity of interest is 0 2 , and the reagent gas 
is An 45 



mixing a reagent gas with the test sample prior 
to entry into said ion mobility spectrometer, to 
alter the nature of the ions formed by the bulk 
inert gas to shift the location of a bulk inert gas 
mobility peak such that the bulk inert gas mo- 
bility peak does not overlap with an impurity 
mobility peak of ions of a trace impurity of inter- 
est, whereby bulk inert gas ions are quenched 
and a clusters of the reagent gas and the bulk 
gas are formed. 

8. The method for eliminating interference of claim 7 
wherein the bulk inert gas is N 2 , the trace impurity 
of interest is 0 2 , and said spectrometer uses Ar as 
a drift gas. 

9. The method for eliminating interference of claim 7, 
wherein the bulk inert gas is 0 2 , the trace impurity 
of interest is H 2 0 and said spectrometer uses a Ar 
and H 2 as a drift gas. 

10. A method for eliminating interference when analyz- 
ing a test sample of a bulk inert gas in an ion mobility 
spectrometer, the method comprising the steps of: 

providing an ionization source for the ion mo- 
bility spectrometer to form ions of the bulk inert 

gas; 

providing a reagent drift gas, said reagent drift 
gas selected to alter the nature of the ions 
formed by the bulk inert gas to shift the location 
of a bulk inert gas mobility peak such that the 
bulk inert gas mobility peak does not overlap 
with an impurity mobility peak of ions of a trace 
impurity of interest, whereby bulk inert gas ions 
are quenched and clusters of the drift gas and 
the bulk gas are formed. 

1 1 . The method for eliminating interference of claim 1 0 
wherein the bulk inert gas is N 2 , the trace impurity 
of interest is 0 2 , and the drift gas is Ar. 

1 2. The method for eliminating interference of claim 1 0 , 
wherein the bulk inert gas is 0 2 , the trace impurity 
of interest is H 2 0 and the reagent gas is Ar and H 2 . 



The method for operating an ion mobility spectrom- 
eter of claim 5, wherein the bulk inert gas is 0 2 , the 
trace impurity of interest is H 2 0 and the reagent gas 
is Ar and H 2 . 50 

A method for eliminating interference when analyz- 
ing atest sample of a bulk inert gas in an ion mobility 
spectrometer, the method comprising the steps of: 

55 

providing an ionization source for the ion mo- 
bility spectrometer to form ions of the bulk inert 
gas; 
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